1. Introduction. In [2], we proved that if G is a cellular decomposition of a 3-manifold M s*ch that the associated decomposition space is a 3-manifold N, then M and N are homeomorphic. In this paper we shall establish a related result for 3-manifolds with boundary. We shall show that if G is a cellular decomposition of a 3-manifold with boundary M such that the associated decomposition space is a 3-manifold with boundary N, then M and N are homeomorphic.
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The techniques of this paper have applications to the study of embeddings of curves and surfaces in 3-manifolds. Suppose that M is a 3-manifold with boundary and G is a cellular decomposition of M such that the associated decomposition space is a 3-manifold with boundary N. By Theorem 2 of this paper, M and N are homeomorphic. Suppose A" is a surface or a curve in M such that no nondegenerate element of G intersects K. If F denotes the projection map from M onto N, then P|A"isahomeomorphism.
It is natural to ask the following: Is P[K] embedded in A' the same way that AT is embedded in A/? In §5, we give an affirmative answer to this question. In particular, K is tame if and only if P[K] is tame.
In §6 we shall show that if G is a cellular decomposition of a 3-manifold with boundary into a 3-manifold with boundary, then the projection map can be approximated arbitrarily closely by homeomorphisms.
In [2] , we established a theorem of basic importance in the study of cellular decompositions of 3-manifolds that yield 3-manifolds as their decomposition spaces. The main result, Theorem 1, of this paper is a useful corollary of the results of [2] . The results mentioned in the preceding two paragraphs are applications of Theorem 1. In [4] , we shall apply Theorem 1 to the study of shrinkability conditions which are satisfied by certain cellular decompositions of F3 that yield E3 as their decomposition space. If M is a 3-manifold with boundary, the statement that G is a cellular decomposition of M means that G is an upper semicontinuous decomposition of M such that each element of G is a cellular subset of M.
If A" is a topological space and G is an upper semicontinuous decomposition of X, then X/G denotes the associated decomposition space, F denotes the projection map from A"onto X/G, and //G denotes the union of all the nondegenerate elements of G.
If A is a set in a topological space X, let ßA denote the (topological) boundary of A, and let Cl A denote the closure of A. If A'is a metric space, A<^X, and e is a positive number, then V(e, A) denotes the open e-neighborhood of A.
3. The main result. The purpose of this section is to establish the main result of the paper. We shall depend heavily on the following result from [2] . Proof. We shall apply Theorem 1 of [2] , and we have some preliminary steps to take before we can apply Theorem 1 of [2] . In order to complete the proof of Theorem 1, we need only to show that « is a homeomorphism.
Since ßU misses P[HG], P is one-to-one on /3F_1 [F] . Since «0 is one-to-one, it follows that h is one-to-one. Now we shall prove that « is continuous. Clearly, it is sufficient to show that if xx, x2, x3,... is a sequence of points in F_1[F] and converging to the point x0 of ¿SF_1[F/], then h(xx), h(x2), h(x3),... converges to h(x0), or, in view of the definition of «, to F(x0).
For each positive integer /, let t, be a 3-simplex of S containing x¡, and let ct¡ be <^_1(tí). By construction of «, /z(x¿) e a,. Now x1; x2, x3,... converges to x0 and x0 e j8F_1[t/]. Further, for each positive integer i, t¿c WCi. It follows from these facts and properties of iP that (diam tx), (diam t2), (diam t3), ... converges to 0.
Let Q be a neighborhood of/z(x0). Since /z(x0) = F(x0) and {x0} is an element of G, 5. Applications to embeddings. In this section we establish some results concerning embeddings of surfaces and curves in manifolds. Our first result is a slightly more general theorem. A compact connected set X in F3 is pointlike in F3 if and only if E3 -X is homeomorphic to F3 -{0}. It is well known (see [6] ) that in F3, "pointlike" and "cellular" are equivalent. By a pointlike decomposition of F3 is meant an upper semicontinuous decomposition of F3 into pointlike compact connected sets. 
